I. Background and Introduction
John Kasarda (1985) details two recent fundamental transformations older cities have experienced that lie at the heart of the inner-city employment dilemma. The first change is functional; inner-cities have changed from centers of production and transportation to centers of administration and information exchange. One result of this change is the decentralization of blue-collar jobs. Wilson (1987) has argued that this decentralization of jobs is one of the factors explaining the rise in the urban underclass.
1 The second change is one of demographics; innercities have lost predominantly middle-income whites while increasing lower-income minority groups. Decline in aggregate personal income and expansion of the economically disadvantaged within the inner-city results. One of the proposed policies for addressing the persistent non-employment of lower skilled minorities within the inner-city is to encourage development within the city. In this paper we consider the effect of a specific inner-city development on the employment of city residents.
One of the premises on which such a policy is advanced is Kain's (1968) spatial mismatch hypothesis. 3 Kain argued that job decentralization and residential segregation combine to reduce employment of inner-city minorities. Central to Kain's argument is that the likelihood of being employed at a given employment site is a decreasing function of distance between one's residence and the job site. While much of the early literature relating the employment of low-skilled, inner-city residents to commuting distance yields mixed conclusions, more recent evidence indicates that access is important. 4 The spatial mismatch research suggests two general types of policies: make it easier for inner-city residents to get to or learn about suburban job sites (easier and cheaper public transportation, subsidized transportation, increased job information, or residential relocation), or bring jobs to inner-city residents (promote development projects within the inner-city). 5 With regards to the first type of policies, research has found that relocating low-income households to the suburbs has resulted in improved labor market performance (Rosenbaum and Popkin, 1991) .
Research as to the benefits of improved reverse commuting abilities of public transit, however, is inconclusive. 6 Research on the second type of policies has largely focused on whether employers can be induced to locate in the central city, especially in low-income areas such as enterprise zones. Research concerned with the residential location of those employed by firms in enterprise zones has largely amounted to simple comparisons of the residence of the workers hired.
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In this paper we provide a more rigorous analysis of the employment of inner-city residents by a major inner-city development. In addition to controlling for selected human capital characteristics, we also control for access and for neighborhood effects of concentrated poverty.
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This paper explores these issues with a unique data set, namely the application and hiring data associated with the recent development of Underground Atlanta. With these data we address three related issues. The first issue is whether a large inner-city development that creates low-and semi-skilled jobs can materially improve the employment of inner-city residents. 9 The second issue concerns the role of job access. We can determine whether distance (i.e., access) between residence and Underground Atlanta is a factor in determining who is employed. The third issue is the effect that neighborhood characteristics might have on the decision to apply.
The ability to distinguish between applying and being hired offers an advantage over much of the previous research.
While this research focuses on the impact of Underground Atlanta, the results of the analysis are of general interest and applicability. We are able to say more about the employability issue than previous research, allowing us to address whether creating jobs in the inner-city is a viable strategy for improving the employment situation of inner-city residents.
The results of the research also give additional insights into the question of the effect of job access and of the concentration of poverty on the employment of low-skilled, inner-city residents.
II. Underground Atlanta -A Natural Experiment Through the Private Industry Council we obtained all of the job application forms processed by First Source; a total of 2,603. We also know the identity of the 326 individuals who were eventually hired through the efforts of the placement service. The completed job application forms provide a rich source of information with which to examine various issues regarding employment of inner-city residents: the impact of inner-city development projects, the success of targeting inner-city unemployed for jobs created by the development, and the role of distance and neighborhood characteristics in the application process.
Information from the job applications include residence location (from which we calculated the census tract centroid distance from Underground Atlanta), education, age, race, gender, number of children, marital status, and previous employment information (types of previous jobs and reasons for termination). The data from the job application forms are supplemented with data from the census tract in which each applicant resides, allowing us to identify potential neighborhood influences. Table 1 provides the means and standard deviations of the individual characteristics of the job applicants (Appendix A defines the variables used in the analysis). On average, the 2,603 applicants are young, black, live in the city of Atlanta, and are fairly attached to the labor market, given that only a small percent have no labor market experience. The large number who quit their previous job, however, suggests that this group of applicants may be fairly unstable workers, an observation consistent with the behavior of lower skilled workers. Table 1 also shows that there are no significant differences in the means of the individual characteristics between city of Atlanta residents and nonresidents.
The address on the application form was used to assign census tract characteristics to that applicant. Applicants that live in the city of Atlanta come from census tracts with higher rates of poverty, lower labor force participation, less education, and, of course, shorter distance to Underground Atlanta. Table 2 contains weighted means of the census tract characteristics for the entire applicant pool, those who where hired, and population means for the entire Atlanta metro area for these variables. There is not much difference in census tract characteristics for those who were hired and the whole applicant pool. Applicants, however, came from census tracts closest to Underground Atlanta and neighborhoods more heavily black, poverty stricken, and less educated than the average for the entire metro area.
III. Empirical Methodology
The data suffer from a problem of partial observability, that is, we are able to observe only those individuals who have applied for jobs at Underground Atlanta. If there are unobservables that influence both the probability of applying for a job and the probability of being hired, then ignoring an individual's decision to apply will result in biased parameter estimates on the determinants of being hired. Borrowing the illustration in Bloom, et al. (1983) , say there are two groups of potential applicants, and that those in group 1 (non inner-city residents, say) have more of some unobserved characteristics (e.g., motivation) that make them more likely to apply for jobs at Underground Atlanta. Consequently, individuals in group 2 (inner-city residents) will be less likely to apply than those in group 1 with identical observed characteristics. Therefore, those in group 2 who actually apply will have above average amounts of those unobserved characteristics. Now, if those unobserved characteristics also enter (e.g. positively) into the potential employer's hiring decision, the probability that an applicant is considered hirable will be positively associated with membership in group 2, even though such group membership does not explicitly enter the employer's decision function. Thus, the coefficients in the hiring equation are biased unless the application decision is accounted for.
The empirical importance of controlling for the application decision will be seen in the presentation of the results. Note also, that if the employer does have a discriminatory ranking function such that group 2 membership increases the likelihood of rejection (not being hired), this will lead researchers to underestimate the degree of discrimination if the application decision is ignored since the group 2 applicant pool is "above average" relative to the entire group 2, merely by the nature of having decided to apply.
To overcome this problem of partial observability we use an econometric model suggested by Bloom, et al. (1983) . 11 In the absence of such a model, an analysis of the application process would not allow the use of the individual level data; we would have to use census tract level data. The implication of partial observability for employment analysis is that merely estimating the probability of an applicant being hired would yield results conditional on that person having applied for a job in the first place. The inability to generalize the results from estimating this conditional probability is particularly acute here since certain applicants were actually sought out by the job placement service. While the conditional probability results would be of interest to some extent (and are also reported), we are particularly interested in obtaining unconditional results; in order to determine whether Underground Atlanta affected employment of inner-city residents, we would like to know whether inner-city residents end up being favored by the combined application and hiring process.
Following Bloom, et al. (1983: 100) consider the population for which
where a person applies for a job at Underground Atlanta if A * i >0, and not otherwise; a person is 
These parameters would be estimated via standard maximum likelihood bivariate probit techniques if individuals for whom A * i ≤0 were observed. Since we do not have data on these individuals, we have a truncated sample. By merely specifying the distribution of (the unobserved) H * i over the subset for whom A * i >0 we can estimate a conditional univariate probit. But this does not allow for self-selection at the application stage. Consequently, H * i is defined over the whole population and the model is analyzed from the truncated sample.
Defining Hi* over the population allows us to make inferences about whether someone drawn from the population at random would be hired (i.e., would be considered hirable), regardless of any decision they may have made about applying.
Obviously, since we do not observe non-applicants, equation (1) can not be estimated by itself. However, in the words of Manski (1995: 83) , "Sampling from one response stratum obviously reveals nothing about the magnitude of response probabilities [,] ...but inference becomes possible if auxiliary distributional information is available." In other words, if we add sufficient structure to the model, we can identify it. For our problem, knowing (assuming) the distribution of η and using the information provided through the covariance σ νη , we are able to identify equation (1), i.e., the individual's application decision.
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We specify a likelihood function that best describes the hiring pattern observed given that we only observe those who applied. The likelihood function (equation 3) consists of two pieces.
The first piece describes the contribution of those who were hired, which is the joint probability of applying and being hired conditional on having applied. The second piece is the contribution of those not hired, which is the joint probability of applying and not being hired conditional on having applied. So, the likelihood function describes all possible outcomes and yields parameter estimates that are most likely to have generated the data, accounting for the fact that we are observing a truncated sample; these are the unconditional parameter estimates for the hiring equation (see Bloom, et al. 1983 : 100-101).
In equation (3), Pr(.) refers to the probability of the event occurring and ρ is the correlation between η and ν. 13 Note that if ρ=0, equation (1) following log-likelihood function is maximized to obtain estimates of γ, δ, and ρ:
where, again, F(.) is the joint normal distribution function, and Φ(.) is the standard normal univariate distribution function.
14 IV. Results Table 3 contains maximum likelihood parameter estimates for the model detailed in
equations (1) and (2) as well as the conditional univariate probit results. 15 It is notoriously difficult to obtain estimates for the partial observability model. 16 While we experienced similar difficulty, the presence of census tract variables seems to have allowed us to better identify the first stage selection of applying for a job at Underground Atlanta.
A. Probability of Applying
Three different categories of variables are included in our equation: individual-level variables including whether the individual lives in the city of Atlanta; census tract-level variables to reflect Wilson's concentration of poverty hypothesis; and, distance from residence to Underground Atlanta to incorporate the potential effect of access on the probability of applying.
(See Appendix A for the definition of all the variables.) Consider first the probability of applying equation (column 3). The coefficient on DIST, distance to Underground Atlanta, is negative but insignificant. We tried several different specifications; DIST was frequently negative, but never significant. The coefficient on RESID (being a resident of the city of Atlanta) is positive and marginally significant. We assume this slightly higher probability of inner-city residents applying has something to do with the efforts of First Source, however we have no way of testing this explicitly. We also tried in place of RESID whether the individual lived in the area targeted by First Source; the results were the same.
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There are several possible explanations for the insignificance of DIST. First, RESID or PCTPOOR may be picking up the effect of DIST. Eliminating RESID and/or PCTPOOR from the equation, however, had no effect on the DIST coefficient. Regardless of the specification, DIST was never statistically significant. 18 Second, it is possible that the result is driven by the decision of applicants to relocate their residence if they are successful in being hired. However, this is unlikely in the case of Underground Atlanta since it is downtown where there is an absence of housing. Furthermore, many of these jobs are part-time and have high turnover.
Third, it may be that distance is not a factor in this situation. There are at least three reasons why access is found to be significant in spatial mismatch studies: increased cost and difficulty in commuting to the job site; increased difficulty in acquiring information about and searching for job openings; greater social distance. 19 As noted above, Underground Atlanta is well served by MARTA's rail system. This may mean that commuting distance or time is not a significant factor. Similarly, First Source actively solicited applications from city residents, thereby increasing information regarding job openings and reducing the cost of search. In addition, it seems unlikely that social distance would be a factor given the location of Underground Atlanta and the number of minority businesses in Underground Atlanta. Given these factors, one conclusions that can be drawn is that if access is a factor in general, it is possible to overcome it with appropriate actions or circumstances. Fourth, we cannot rule out that access simply does not matter and that the other studies that find that it does are wrong.
The signs on the coefficients in the application equation for other individual characteristics are as expected and generally significant. Turning to the census tract variables, we do not find great support for Wilson's (1987) concentrated poverty hypothesis. The coefficient on PCTPOOR (percent in poverty) is negative and significant, which is consistent with Wilson's hypothesis. But the coefficients on the other census tract variables either have signs that are counter-expected from the concentrated poverty hypothesis, or are not significant.
For example, individuals from census tracts with high labor force participation (LFPR) are less likely to apply, meaning that applicants from low labor force participation areas are more likely to apply. Likewise, PCTHS (percent of census tract with a high school degree) is negative, meaning that individuals from areas with lower education levels were more likely to apply. The results for LFPR and PCTHS may be a consequence of the types of jobs available at Underground Atlanta and/or because First Source sought out applicants from poor areas which are likely to have higher rates of non-participation and lower education levels.
B. Probability of Being Judged Hirable
We now turn to the results for "hirability" (column 4). These results give the determinants of the unobserved variable H * i in equation (2), which itself determines whether an application submitted by such a person would be successful. Note that this equation is not conditional on the person actually submitting an application, but rather determines whether the person meets the standards being used by employers in making their hiring decisions. The coefficients on AGE, FEMALE, BLACK, and MARRIED are negative and significant, suggest a preferential hiring for young, white, single males; in other words, young, white, single males are more likely to be judged as hirable.
For comparison, we estimated the probability of being hired conditional on having applied; the results from estimating this univariate probit are presented in column 2 of Table 3 .
It is of interest to note that the AGE and BLACK coefficients from the conditional, univariate probit estimation are insignificant and that AGE and FEMALE are positive. From column 3 (the partial observability model) we see that older black females are more likely to apply. When the higher probability of applying is taken into account in the partial observability model, the results in column 2 do not hold. These results illustrate the importance of controlling for selection at the application stage. For example, if one were to form conclusions about how successful females are at being hired at Underground Atlanta, the conditional model says that females are more likely to be hired than males (a significant coefficient of +0.110). However, once one controls for the greater likelihood that females apply for the jobs, the unbiased answer is that women are significantly less likely to be judged hirable at Underground Atlanta, controlling for other factors in our analysis (a significant coefficient of -0.202).
Returning to the results in column 4, the positive coefficients on QUIT and LAYOFF imply that quitting or being laid off results in less of a stigma than being fired from one's last job.
Lack of labor market experience (NOEXP) also reduces one's chances of being hired.
Being an Atlanta resident reduces the probability of being judged hirable. This result is consistent with findings from other studies that being from the inner-city stigmatizes the individual (e.g., Kirschenman and Neckerman, 1991) , although the source of this stigma is not discernible with these data. This indication of a prejudice against hiring inner-city residents is also supportive of Wolman, et al. (1994) who find that inner-city successes may be more elusive than otherwise hoped. 20 It is also possible that there may be other employability characteristics specific to city of Atlanta residents that are missing from the estimation.
To further explore the hirability of Atlanta residents, we ran separate regressions for city of Atlanta residents and nonresidents. These results are reported in Table 4 . 21 For the probability of applying equations the results for the two groups are quite similar; while the magnitudes of some of the coefficients differ, the coefficients have the same sign, except for LFPR, and similar levels of significance. The noticeable difference occurs in the probability of being hiring equations. While the coefficients have the same signs for the two samples, all except the intercept are significant for the nonresidents, but none is significant for residents.
This suggests that there are other factors that determine hirability for city residents. This conclusion is consistent with the observation from Table 3 that city of Atlanta residents are less likely to be judged hirable than nonresidents.
C. Joint Probability of Applying and Being Hired
We calculate the partial derivatives of the probability of applying, the probability of being judged hirable, and the joint probability of applying and being hired with respect to changes in each of the independent variables. To do this we differentiated the univariate and joint distribution functions respectively, and calculated the values at the full sample means (see Table 5 ). 22 In general, these partial derivatives are small. The effect of distance on the univariate probability of applying, besides not being significant, implies that even a one standard deviation reduction in distance (4.31 miles) would increase the probability of applying by only 0.4 percentage points. 23 While being black increases the probability of applying, the negative effect of being black on the perception of hirability results in a negative impact of being black on the joint probability of applying and being hired. The larger partial derivatives for the neighborhood variables reflect the units in which those variables are measured; a standard deviation change in any of the those variables also results in a small change in the probabilities.
While being a city of Atlanta resident increases the probability of jointly applying and being hired by only two percentage points (17 percent of the mean joint probability), the higher probability of residents applying appears to overcome their lower chance of being judged hirable.
This result is consistent with the descriptive statistics reported in Table 2 ; the sample of people hired at Underground Atlanta contains much higher proportions of people from poor, nonwhite census tracts than does the Atlanta metro area.
V. Conclusions
Our results suggest that distance, once we control for individual characteristics and sample selection, did not matter in deciding whether to apply for a job at Underground Atlanta.
This result is inconsistent with much of the literature that suggests that, in general, access does matter. However, given the accessibility to Underground Atlanta through MARTA, that First Source made a significant effort to recruit inner-city applicants, and that Underground Atlanta is not likely to be viewed as hostile to minority employees, the result suggests that it may be possible to overcome the effect access has on employment of lower-skilled, inner-city minorities.
What about the policy of trying to employ inner-city workers? The results are somewhat encouraging. While being a resident of the city of Atlanta reduced the probability of being judged hirable, city of Atlanta residents were much more likely to apply for the jobs. The net outcome was that city of Atlanta residents were at least as likely as non-residents to both apply and be hired. This provides some encouragement that job location and/or placement efforts on behalf of those deemed less employable may be effective in actually placing them in jobs.
Endnotes 1 Ihlanfeldt and Sjoquist (1989) also find that decentralization results in lower net earnings. For a review of the underclass literature see Sjoquist (1990) and chapters in Lynn and McGeary (1990) . 2 Wheeler (1990) also describes the impact of these transitions on the living standards of inner-city residents. 3 Wilson (1987) relies heavily on Kain's argument and Kasarda's analysis of job suburbanization in his theory of the underclass. 4 The literature on spatial mismatch has been recently reviewed by Holzer (1991) , Ihlanfeldt (1992) , and Kain (1992) . 5 These two solutions have long been debated in the literature. See, for example, Kain and Persky (1969) , Harrison (1974) , and Downs (1968) . 6 While HUD (through its "Bridges to Work" program) is experimenting with alternative transportation between central cities and suburban job sites, a recent study by Turner (1997) suggests that these efforts will not be successful in landing inner-city residents in suburban jobs. 7 For a discussion of the literature evaluating enterprise zones, see Ladd (1994) . 8 Wilson (1987) has argued that factors associated with concentrated poverty lead residents of such areas to engage in nonproductive behavior. For a review see Jencks and Mayer (1990) . 9 Note that improvement in employment opportunities is only one dimension of overall economic well-being as defined by Wolman, et al. (1994: 838) . 10 The original Underground Atlanta, started in the 1960s, was closed in the late 1970s. 11 Killingsworth (1982, 1985) developed this approach for the case in which the dependent variables are continuous. They show it is a generalization of Heckman (1979) . 12 It should be noted that models that result from sampling from "one response stratum," as described by Manski (1995) , can yield parameter estimates that are not considered very reliable (also see Maddala, 1984: 267) . Consequently, while we will discuss the parameter estimates obtained from the decision-to-apply equation, they should be received with caution. However, although the reliability of the decision-to-apply parameter estimates can be called into question, the presence of the decision-to-apply equation has served its primary purpose of producing unbiased parameter estimates for the hiring equation. 13 See Abowd and Farber (1982) for a version of this likelihood function when the error terms are assumed to be independently distributed. 14 See Appendix B for estimation details. 15 The conditional results are presented to demonstrate the importance of controlling for selection at the application stage and are discussed in greater detail later. 16 For example, see Bloom, et al. (1983) and Maddala (1983, p. 282 ). Although we, too, experienced difficulty in achieving convergence, we were able to obtain estimates for a number of specifications, giving us confidence in the stability of the estimates reported. 17 We report the results for RESID here because we do not have a lot of confidence in the consistency with which First Source identified an applicant as coming from a target area. 18 This result held even when DIST was the only neighborhood characteristic left as a regressor. 19 By social distance we mean that inner-city minorities may believe that they will not be socially accepted at suburban job sites.
20 Wolman, et al. (1994) find that, "the change in the economic well-being of residents of cities that are typified as 'urban success stories' between 1980 and 1990 did not differ from--and in some cases was inferior to--change in the economic well-being of residents of other cities that were (like the 'urban success stories') distressed in 1980," (p. 844).
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The inherent difficulty in getting estimates for a partial observability model forced us to restrict the number of regressors in the estimations for the two subsamples.
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See Appendix B for the analytical expressions for these partial derivatives.
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This amounts to about 34 percent of the mean joint probability. Notes: The mean joint probability of applying and being hired, F( -Z 'γ , -Y 'δ ,ρ ) from equation (4), is 0.1181. While standard errors for these partial derivatives could be calculated through standard (but time-consuming) bootstrapping techniques, the significance of the estimated coefficient for each variables usually yields a good idea as to whether the partial derivative is significantly different from zero.
-25 - CHILDRN: the number of children the applicant has less than six years old RESID: dummy variable equal to one if applicant is a city of Atlanta resident (city of Atlanta residents were targeted for application for jobs at Underground Atlanta).
Census Tract Variables (all variables refer to the census tract in which the applicant lives):
PCTPOOR: number of persons in census tract with incomes below poverty level / total number with incomes above poverty level plus total number with incomes below poverty level) UNIVERSE : Persons for whom poverty status is determined. percent of census tract population below poverty line LFPR: number of persons aged 16-64 in census tract in the labor force (both employed and unemployed) / total number in the labor force plus total number of persons aged 16-64 in census tract not in the labor force UNIVERSE: Civilian non-institutional persons 16 years and over. PCTHS: total number of persons aged 25 and over in census tract with a high school diploma or equivalent / total number of persons aged 25 and over in census tract DIST: Linear distance in miles from the centroid of the census tract to the centroid of the census tract in which Underground Atlanta in located. 
